The tyrosine kinase Fer is a downstream target of the PLD-PA pathway that regulates cell migration.
Phosphatidic acid (PA), which can be produced by phospholipase D (PLD), is involved in various signaling events, such as cell proliferation, survival, and migration. However, the molecular mechanisms that link PA to cell migration are largely unknown. Here, we show that PA binds to the tyrosine kinase Fer and enhances its ability to phosphorylate cortactin, a protein that promotes actin polymerization. We found that a previously unknown lipid-binding module in Fer adjacent to the F-BAR [Fes-Cdc42-interacting protein 4 (CIP4) homology (FCH) and bin-amphiphysin-Rvs] domain mediated PA binding. We refer to this lipid-binding domain as the FX (F-BAR extension) domain. Overexpression of Fer enhanced lamellipodia formation and cell migration in a manner dependent on PLD activity and the PA-FX interaction. Thus, the PLD-PA pathway promotes cell migration through Fer-induced enhancement of actin polymerization.